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(54) Serial printing device 

(57) It is described a serial printing device that has 
-a wider printing region without elongating the platen 
shaft. The serial printing device includes a serial print- 
ing head (7) mounted on a carriage (1). a medium feed 
control device (23), a carriage control device (24). and a 
data discriminating device (21). The serial printing head 
includes a plural number of dot forming element series 
(B1, B2, 83, B4) each having a plural number of dot 
forming elements linearly an-ayed in a printing medium 
feeding direction. The dot forming element series are 
arrayed in a printing medium width direction. The 
medium feed control device (23) controls a first printing 
process wherein, when the caaiage (1) is accelerated 
and moved from a home position at a constant speed for 
printing, print data is outputted to the serial printing 
head (7) to print an image of one line by one printing 
path. In a second printing process, print data is output- 
ted to only the dot forming element series (B1) located 
furthest from the home end of the serial printing head 
(7), and an image of one line is printed by a plural 
number of printing paths as the printing medium (6) is 
fed in small increments. The data discriminating device 
(21) discriminates the type of printing process, i.e., the 
first or the second printing process, based on the print 
data» and selects the discriminated printing process. 
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Description 

The present invention relates to a serial printing 
device. 

An Ink jet printing device that Is provided with ink jet 5 
prirrting heads for monochromatic and color printing Is 
known. In this type of printing device, the carriage Is rel- 
atively long when viewed in the paper width direction, 
since two printing heads must be mounted skJe-by-slde 
on the carriage. Accordingly, the size of the printing 
device Is increased. 

Because of the problems of the long carriage and 
the increased primer size, the minimum required mova- 
ble distance of the carriage must be determined based 
on a printing distance of the color printing head, since 
uniform printing over the entire width of the printing 
paper Is required for color printing. The distance that the 
printing head moves in printing text with margins on 
both sides is shorter than the moving distance of the 
color printing head. 

The printable region of the monochromatic printing 
head is narrower than that of the color printing head. As 
a result, It Is difficult to print graphic data in the mono- 
chromatic printing mode. 

The present invention Intends to overcome the 
aforemerrtioned problems. The object is solved by the 
serial printing device according to independent claims 1 
and 3. 

Further advantages, features, aspects and details 
of the invention are evident from the dependent claims, 
the description and the accompanying drawings. The 
claims are Intended to be understood as a first non-lim- 
iting approach of defining the invention In general terms. 

An aspect of the present invention is to provide a 
serial printing device which has a wider printing region 
without an elongated platen shaft. 

To achieve the above aspect the serial printing 
device according to the present Invention comprises: a 
serial printing head including a plural number of dot 
forming element series each having a plural number of 
dot forming elements linearly arrayed at fixed pitches in 
a printing medium feeding direction, the plural number 
of dot forming element series being arrayed in a printing 
medium width direction while being shifted from each 
other in the printing medium feeding direction; a car- 
riage with a serial printing head mounted thereon being 
reciprocally movable along a platen; control means for 
controlling a first printing process wherein, when a mov- 
ing speed of carriage reaches a constant speed for the 
printing, print data is outputted to the serial printing 
head, to thereby print an Image of one line by one print- 
ing path, and for controlling a second printing process in 
which print data is outputted to only the dot forming ele- 
ment series located closest to the end of the serial print- 
ing head, and an image is printed by a plural number of 
prirrting paths while the printing medium Is fed In small 
Increments every ti^ne the motion of each printing path 
is completed; and crita discriminating means for dis- 
criminating the type or the printing process, i.e., the first 



2 

or the second printing process, on the basis of the print 
data, and selecting the discriminated printing process. 

The serial printing device thus constructed can 
effectively use the space between the dot forming ele- 
ment series, and hence succeeds in reducing the mov- 
ing distance of the carriage as much as possible, while 
securing an increased printing area relative to the print- 
ing area for normal printing. 

The outermost dot forming element series when 
viewed In the moving direction of the printing head is 
used for printing, and the prlntat>le region Is therefore 
increased by a distance at least equal to the space 
between the dot forming element series of the printing 
head, which distance is used to accelerate the printing 
head. 

According to another emtxxliment of the present 
invention a serial printing device Is provided comprising 
a first serial printing head including a plural 
number of dot forming element series each comprising 
a plural number of dot forming elements linearly arrayed 
at fixed pitches In a printing medium feeding direction, 
said plural number of dot forming element series being 
arrayed in a printing medium width direction and being 
shifted from each other In the printing medium feeding 
direction; 

a second serial printing head Including a plural 
number of dot forming element series, said plural 
nun^er of dot forming element series being arrayed 
side by side In the printing medium width direction and 
afigned in the printing medium width direction with the 
dot forming elements of one of said plural number of dot 
forming element series of said first serial p>rinting head, 
colors of dots formed by the dot forming elements of 
said second serial printing head being different from a 
color of dots formed by the dot forming elements of said 
first serial printing head; 

a can-iage on which said first and second serial 
printing heads are mounted, said carriage being recip- 
rocally movable in the printing medium width direction; 

control means for controlling a first printing proc- 
ess wherein, when a moving speed of said carriage 
reaches a constant speed for printing, print data Is out- 
putted to said first serial printing head for printing an 
inrage of one line by one printing path, and for control- 
ling a second printing process wherein the print data is 
outputted to said second serial printing head, and an 
Image Is printed in a plural number of printing paths by 
feeding the printing medium In the printing medium 
feeding direction In increments less than one line as 
each of said plural number of printing paths Is com- 
pleted: and 

data discriminating means for cfiscriminating the 
first or the second prirrting process, based on the print 
data, and for selecting the discriminated printing proc- 
ess. 

A preferred embodiment of the present Invention 
will be described with reference to the accompanying 
drawings, in which: 
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Fig. 1 is a perspective view showing an embcxii- 
ment of an ink jet printing device according to the 
present invention. 

Fig. 2 is a view showing an array o1 monochromatic 
and color printing heads on a carriage of the ink jet 5 
printing device. 

Fig. 3 is a view showing nozzle arrays on the mon- 
ochromatic and color printing heads. 
Fig. 4 is a block diagram showing control means 
used in the ink jet printing device. to 
Figs. 5(1) to 5(111) show the movements of the car- 
riage and printable regions in printing modes, as 
viewed from the front side of the printing heads. 
Figs. 6(1) to 6(IV) are explanatory diagrams show- 
ing examples of printing by the ink jet printing 75 
device when it is operated in a normal print mode 
and an extension print mode. 



Fig. 1 shows a serial printing device according to an 
embodiment of the present invention, including a car- so 
riage 1 . The carriage 1 is supported by a guide member 
2. and coupled with a stepping motor 4 by way of a tim- 
ing bett 3. The carriage 1 is reciprocally movable in par- 
allel with a platen 5. 

A first ink jet printing head 7 for jetting black ink and 25 
a second ink jet printing head 8 for jetting color ink are 
mounted on the carriage 1 (Fig. 2). These printing 
heads are spaced apart from each other in the moving 
direction of the carriage 1, and the first printing head 7 
is located closer to the home position (the right end in 30 
the figure). 

A black ink cartridge 9 and a color ink cartridge 10 are 
located above the first and the second ink jet printing 
heads 7 and 8, respectively. 

Reference numeral 11 designates a capping 35 
means, which is provided in a nonprinting region 
located closer to the home position. The capping means 
1 1 includes capping members 1 2 and 1 3 for capping the 
nozzle-opening contained surfaces of the first and the 
second printing heads 7 and 8 in a sealing fashion. 40 
When the recovery of the jetting atwlity of the printing 
heads is required, these capping members 12 arxj 13 
receive a negative pressure from a suction pump unit 
14. 

Reference numeral 1 5 designates a paper feeding 45 
motor. In a normal print mode, the paper feeding motor 
15 feeds a printing paper 6 line by line. In an extension 
print mode to be described later, it feeds the paper 6 in 
smaller inaements, e.g., dot by dot. The operation of 
the paper feeding motor 15 is controlled by paper-feed so 
control means 23 (Fig. 4), which is described in detail 
hereinafter 

Fig. 3 shows arrays of nozzle openings on the first 
and the second printing heads 7 and 8 when those 
heads are viewed from the rear sides thereof. 55 

In the first printing head 7 for monochromatic print- 
ing, a plural number of series of nozzle openings are 
longitudinally arrayed on the printing head. In the 
present embodiment four series of nozzle openings B1. 



B2. B3 and B4 are confined within a space defined by 
distance L(Rg. 2). 

In the second printing head 8 for color printing, 
three series of nozzle openings for shooting forth ink of 
three colors, yellow (Y). magenta (M) and cyan (C) are 
arrayed on the printing head. 

The three nozzle opening series Y, M and C for 
color printing are lineariy extended in the moving direc- 
tion of the carriage. 

Of the four nozzle opening series 81 to 84, the noz- 
zle opening series B1 is located closest to the second 
printing head 8 for color printing. The nozzle openings 
of the series B1 are horizontally aligned with those of 
the nozzle opening series Y. M and C. respectively. 

The nozzle openings of the remaining nozzle open- 
ing series B2 to B4 are linearly arrayed at fixed pitches 
in the vertical direction (paper feeding direction) such 
that when horizontally viewed, the nozzle openings of 
those series 82 to 84 are located between the adjacent 
nozzle openings of the nozzle opening series B1. Such 
an arrangement of the nozzle opening series and their 
nozzle openings in the first printing head 7 for nriono- 
chrorr^c printing achieves an intended resolution, e.g., 
360 DPI, by one path motion for printing. 

In the secorxJ printing head 8 for color printing, the 
nozzle openings of the nozzle opening series Y, M and 
C are vertically arrayed every four nozzle openings of 
the first printing head 7 for monochromatic printing. In 
other words, those nozzle openings are arrayed so as to 
achieve the resolution that is 1/4 (90 DPI) of that of the 
first printing head 7. One line is printed by four path 
motions as the paper is fed in small increments, e.g.. dot 
by dot. 

Rg. 4 is a block diagram showing an example of a 
print control unit incorporated into the serial printing 
device according to the present invention. 

In Fig. 4, an image buffer 20 stores image data 
received from a host computer. Data discriminating 
means 21 receives print data and discriminates the type 
of the received print data, viz., the print data to be 
printed for a region (denoted as A in Rg. 6) where mon- 
ochromatic printing is performed or the print data to be 
printed for another region (denoted as M in Fig. 6) that 
is extended from the normal printing region A. The oper- 
ation mode of the printing for region A is referred to as a 
normal print mode. The operation mode of the printing 
for region M is referred to as an extension print mode. A 
graphic printing process is an example of the printing 
process carried out in the extension print mode. 

In the normal print nrtode. the print data extracting 
means 22 extracts print data from the in^ge buffer 20. 
and transfers it to all of the dot forming elements. In the 
extension print mode, the print data extracting means 
22 extracts the print data, whrch corresponds to the noz- 
zle opening series 81 furthest from the printing region 
of the first printing head 7, from the image buffer 20, and 
transfers the image data to the nozzle opening series 
81. 
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The paper-feed control means 23 operates in the 
following ways. In the normal print mode, when the 
printing of one path is completed, the paper-feed control 
means 23 feeds a prirtting paper by one line. In the 
extension print mode, when the printing of one path is 
completed, the control means 23 feeds the paper by a 
smaller increment e.g.. one dot, in connection with the 
pitch of the arrayed nozzle openings of the nozzle open- 
ing series B1, 

In the normal print mode, the can^iage control 
means 24 moves the carriage 1 from a home position 
HP to the nornnal printing region A. In the movement as 
shown in Fig. 5, the carriage 1 is first accelerated 
(approach run La) from the home position HP, moved at 
a constant speed in the normal printing region A, decel- 
erated at the position where the normal printing region 
A terminates, arxi stopped at an end point El . 

In the extension print mode, the carriage 1 is accel- 
erated (approach run La) as in the normal print mode, 
and moved at a constant speed so as to allow at least 
the nozzle opening series B1 to print an image in an 
extension printing region M. 

In Fig. 4, refererx:e numeral 25 designates a print- 
ing head driving means for driving the printing heads 7 
and 8 on the basis of the data derived from the image 
buffer 20. 

The operation of the serial printing device thus con- 
structed will be described with reference to Fig. 5. In 
particular, a monochromatic printing operation of the 
printing device is described. 

Print data outputted from the host computer arrives 
at the image txrffer 20. The print data is developed into 
bit map data in the buffer. The data discriminating 
means 21 checks to see whether the print data that is 
developed in the image buffer 20 contains the data to be 
printed in the extension printing region M, which is 
located on the right side of the printing paper. 

If only the data to be printed for the normal printing 
region A is present in the image txiffer 20, the print data 
extracting means 22 reads the print data out of the 
image txiffer 20 while making the data correspond to the 
nozzle opening series B1 to B4 of the first printing head 
7. The carriage control means 24 accelerates the car- 
rie^e 1 . and when the speed of the carriage 1 reaches a 
constarrt speed, the print data extracting means 22 out- 
puts to the printing head to start the printing operation. 
When the carriage 1 reaches the terminal point Ae of 
the normal printirK) region A. the carriage control means 
24 decelerates the carriage 1 and stops it at the end 
point E1 . In this way, the printing operation of one line is 
perfomned. At the end of the one-line printing, the 
paper-feed control means 23 drives the paper feeding 
motor 15 so as to feed the printing paper by one line. 

If the print data to be printed for the extension print- 
ing region M located further to the right than the normal 
printing region A is present in the image buffer 20, the 
printing operation is performed for the normal printing 
region A in the normal print mode, and is brought to an 
end. At the erxl of the printing operation for the normal 



printing region A, the carriage 1 is decelerated and 
stops at the end point El . 

When the carriage 1 stops, the print data extracting 
means 22 extracts only the print data corresponding to 

5 the first nozzle opening series B1 that is located furthest 
from the printing region of the first printing head 7, while 
the carriage control means 24 turns the movement of 
the carriage 1 at the end point El in the opposite direc- 
tion, and accelerates the cam'age 1 to move it toward 

10 the printing paper. 

The carriage 1 , which moves from the end point El 
to the home position HP, is accelerated. In this case, it is 
noted that a distance for acceleration of the nozzle 
opening series 81 of the first printing head 7 to the print- 

15 ing paper is longer than that of the nozzle opening 
series 84 located at the left end by the distance L 
between the nozzle opening series 81 and 84 (Fig. 2). 
Therefore, when the nozzle opening series 81 reaches 
the end of the paper, tiie speed of the carriage 1 has 

20 reached the constant speed for printing. 

When the nozzle opening series 81 of the first print- 
ing head 7 reaches the pwinting position, the extracted 
print data is outputted to the nozzle opening series 81 . 
Then, the printing is performed, and the image is printed 

25 in a state that the lines of the dot forming elements 
arrayed at the pitch, which is equal to the pitch of the 
arrayed nozzle openings of tiie nozzle opening series 
81, are printed. These printed lines are the first, fifth, 
ninth, thirteenth, ... lines in this instance (Fig. 6(1)). 

30 When the printing for the extension printing region 
- M is completed, the carriage control means 24 deceler- 
ates the carriage 1 and stops it at a preset position. 
Then, the carriage control means 24 moves the carriage 
1 to the erxl point El again and the paper-feed control 

35 means 23 feeds the paper by one dot. 

Of the data for the extension printing region M. the 
print data for the lines which are shifted from the lines 
printed in the previous printing operation, i.e., the sec- 
ond, sixth, tenth, fourteenth, ... lines, is extracted by the 

40 print data extracting means 22. The carriage 1 is nnoved 
again toward the home position HP as in the previous 
printing operation. When it reaches the left end of the 
paper, the printing operation starts, to thereby print dots 
under the line previously printed (Rg. 6(11)). 

45 Such a printing operation is repeated a plural 
number of times, e.g.. two times in the present embodi- 
ment, to thereby print the third, seventh, eleventh, fif- 
teenth. ... lines (Fig. 6(111)). ar>d the fourth, eighth, 
twelfth, ... lines (Fig. 6(l\/)). As a result, the printing for 

50 the paper area corresponding to the width of one line 
(when viewed in the paper feeding direction) in the nor- 
mal print mode is completed. 

When the one-line printing for the normal printing 
region A and the extension printing region M is com- 

55 pleted. the print conti-ol unit receives print data from the 
host conputer and executes the printing in the paper 
feed direction by repeatir^g the sequence of tine printing 
operation as mentioned above. 
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The extension printing region M adjoining the nor- 
ma! printing region A may be used as a printing region 
for the line numbers in a text print. Accordingly, the line 
numbers may be printed in the right margin of the text 
without using the print region (region A) for the text. 5 

Thus far, the monochromatic printing operation of 
the serial printing device in the extension print mode 
has been described. However, the second printing head 
8 is located closer to the end point E1 than the normal 
printing region A, and the second printing head 8 can 10 
move at a constant speed over the entire width of the 
paper. In other words, normal printing can occur In 
region P because the acceleration/deceleration dis- 
tance La can be subtracted from the distance to the end 
point E1 . Therefore, in a color printer which uses a color 15 
printing head for the second printing head 8, a color 
scale, such as color samples, may be printed in the mar- 
gin of the paper outside the normal printing region A. 

The nozzle opening series B1 , which is used in the 
extension print mode, contains the nozzle openings for 20 
printing the top line of the lines to be printed. Conse- 
quently, there is no need for reverse feeding of the 
paper wrhen the paper is fed in small increments. Back- 
lash, which is caused by reverse feeding, is therefore 
eliminated. The resultant print is free from banding 25 
caused by displacement of the head in the paper feed- 
ing direction. 

In the above-described embodiment, the first print- 
ing head 7 for monochromatic printing is used for exten- 
sion printing. Accordingly, printing is limited to the 30 
extension printing region M shown in Fig. 5. 

By way of contrast, for the second printing head 8. 
the moving distance of the carriage 1 is selected so as 
to print a color image over the entire width of the paper 
in the normal print mode. Therefore, by using the three 3S 
nozzle opening series Y. M and C of the second printing 
head 8 in place of the first printing head 7, it is possible 
to print in the entire region P including the region La. 

When printing in the normal printing region A ends 
and the carriage 1 stops at the end point El, the print 40 
data extracting means 22 extracts the print data corre- 
sponding to the nozzle opening series Y of the secorxj 
printing head 8, and the carriage control means 24 
reverses the carriage 1 in its moving direction and 
accelerates it toward the paper. 45 

When the nozzle opening series Y of the second 
printing head 8 reaches the printing position at the right 
end of the printing paper, the print data extracted for the 
nozzle opening series Y is outputted to the nozzle open- 
ing series Y. The same data is also outputted to the $0 
remaining nozzle opening series M and C at preset time 
lags, successively As a result, ink of yellow, cyan and 
magenta land on the printing paper along the same 
scan line in a superposed fashion (Fig. 5(111)). An image 
is printed in a state that only the first, fifth, ninth, thir- 55 
teenth. ... lines bxb colored with the composite ink. or 
are not printed. 

When the printing for the region P is completed, the 
carriage control means 24 decelerates the carriage 1 



and stops it at a preset position. Then, the carriage con- 
trol means 24 moves the carriage 1 to the end point E1 
again, and the paper-feed control means 23 feeds the 
paper by one dot. 

Of the data corresponding to region P. the print data 
for the nozzle opening series Y is extracted by the print 
data extracting means 22, and only the second, sixth, 
tenth, fourteenth, ... lines, which are shifted from the 
lines printed in the previous printing, are colored with 
the composite ink or not printed. 

Subsequently, the printing for the region P is 
repeated while the scan line is shifted dot by dot by 
feeding the printing paper in small increments. 

It is readily seen that an image may be printed with 
a color other than black by limiting the number of the 
nozzle opening series used for printing to 1 or 2 color 
nozzle opening series. If the line numbers, which are 
printed separately from the text, are printed with a color 
other than blacK the printed line numbers are more eas- 
ily seen and distinctly discriminated from the text. A 
color scale, such as color samples, may be printed in 
the region P. 

Printing paper which is slightly larger than normal 
may be used for printing if the moving distance of the 
carriage in the extension print region is reduced, or if the 
paper transporting path is correspondingly selected. 

Normally, the paper is fed in small increments only 
when printing in the extensbn print region. However, 
when the data discriminating means 21 determines that 
the data to be printed in the extension print mode is con- 
tained in the print data for one line, the same printing 
method as the extension printing method may be 
applied in printing the entire line including the normal 
printing region A. 

An entire page can be checked to determine 
whether or not data is to be printed for the extension 
print region, and if such data is detected, the entire 
page may be printed by an intermittent printing method 
using the nozzle opening series 81 or the nozzle open- 
ing series Y. M and C, the printing method being based 
on the interlacing printing technique disclosed, for 
example, in US-Patent No. 4,198,642 

It is possible that the storage capacity of the mem- 
ory contained in the printing device is insufficient for 
storing print data of an entire page. As one solution, a 
memory area that is large enough to store the print data 
of one page may be provided in the memory of the host 
computer, and a data check function can be incorpo- 
rated into the print driver contained in the host compu- 
ter. Only the data of the print paths to be printed, when 
required, are outputted to the printing device through a 
communication line. When this solution is employed, the 
data discriminating means 21 (Fig. 4) can be excluded 
from the printing device. 

In the above-mentioned embodiment, the expan- 
sion print region is located in the right margin on the 
printing paper. If required, it may be located in the left 
margin. In this case, the first printing head 7 and the 
second printing head 8 are reversed in position. In other 
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words, in Fig. 2. the first printing head 7 is located on the 
right side, and the second printing head 8 is located on 
the left side. 

The serial printing device which is constructed as 
described above effectively uses the space between the s 
dot forming element series, and reduces the moving 
distance of the carriage so as to create an increased 
printing area, which is larger than the printing area for 
normal printing. 

10 4. 

Claims 

1 . A serial printing device comprising: 

a serial printing head (7) including a plural number 
of dot fornrHng element series (Bl , B2, 83, 84) each is 
comprising a plural number of dot forming elements 
linearly arrayed at fixed pitches in a printing 
medium feeding direction, 5. 
a carriage (1) on which said serial printing head (7) 
is mounted. 20 
control means (23) for controlling a first printing 
process wherein, print data is outputted to said 
serial printing head (7) for printing an image of one 6. 
line by one printing path, and for controlling a sec- 
orxl printing process wherein the print data is out- 25 
putted to one of the dot forming element series (81) 
located closest to an end of said serial printing 
head in the printing medium width direction, and 
data discriminating means (21) for discriminating 7. 
the first or the second printing process, based on 30 
the print data, and for selecting the discriminated 
printing process. 

2. The serial printing device according to claim 1, 
wherein said one of the dot forming element series 35 
(81) located closest to an end of said serial printing 
head (7) has a dot forming element disposed along 8. 
an uppermost scan line of each line in said first 
printing process. 

40 

3. A serial printing device comprising: 
a first serial printing head (7) including a plural 
number of dot forming element series (81 , 82, 83. 
84) each comprising a plural number of dot forming 9. 
elements linearly arrayed at fixed pitches in a print- 4S 
ing medium feeding direction, 
a second serial printing head (8) including a plural 
number of dot forming element series (Y, M. C), 
said plural number of dot forming element series (Y. 
M. C) being arrayed side by side in the printing 
medium width direction and aligned in the printing 
medium width direction with the dot forming ele- 
ments of one of said plural number of dot forming 
element series (81, 82, 83, 84) of said first serial 
printing head (7), 

a can-iage (1) on which said first and second serial 
printing heads (7, 8) are mounted, 
control means (23) for controlling a first printing 
process wherein, print data is outputted to said first 



serial printing head (7) for printing an image of one 
line by one printing path, and for controlling a sec- 
orxj printing process wherein the print data is out- 
putted to said second serial printing head (8); and 
data cSscrimlnating means (21) for discriminating 
the first or the second printing process, based on 
the print data, and for selecting the discriminated 
printing process. 

The serial printing device according to one of the 
preceding claims, wherein said plural number of dot 
forming element series (81. 82. 83. 84) being line- 
arly arrayed at fixed pitches in a printing medium 
feeding direction being arrayed in a printing 
medium width direction and being shifted from each 
other in the printing medium feeding direction. 

The serial printing device according to one of the 
preceding claims, wherein said carriage (1) being 
reciprocally movable in the printing medium width 
direction. 

The serial printing device according to one of the 
preceding claims, wherein in the first printing proc- 
ess print data being outputted. when a moving 
speed of said carriage (1) reaches a constant 
speed for printing. 

The serial printing device according to one of the 
preceding claims wherein in the second printing 
process an image is printable in a plural number of 
printing paths by feeding the printing medium in the 
printing medium feeding direction in increments 
less than one line as each of said plural number of 
printing paths is conrpleted- 

The serial printing device according to one of 
claims 3 to 7. wherein colors of dots formed by the 
dot forming elements of said second serial printing 
head (8) being different from a color of dots formed 
by the dot forming elements of said first serial print- 
ing head (7). 

The serial printing device according to one of 
claims 3 to 8, wherein said plural number of dot 
forming element series (Y. M, C) of said second 
serial printing head (8) are aligned with an upper- 
most scan line of each line in said first printing proc- 
ess. 

50 

10. The serial printing device according to one of 
daims 3 to 9, wherein said second serial printing 
head (8) is an ink jet printing head for jetting Ink 
droplets of yellow, magenta and cyan. 

55 

11. The serial printing device according to one of the 
preceding daims wherein, when the print data cor- 
responds to an extended printing region (M) outside 
a normal text printing region (A), said control means 
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(23) controls said second printing process so that 
said second printing process is carried out only In 
the extended printing region (M). 

12. The serial printing device according to one of 5 
claims 1 to 10 wherein, when the print data corre- 
sponds to an extended printing region (M) outside a 
normal text printing region (A), said control means 
(23) controls said second printing process so that 
said second printing process is carried out for print- io 
ing an entire line. 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



7 



EP 0 724 962 A1 




8 



EP 0 724 962 A1 



FIG. 2 




FIG. 3 




9 



EP 0 724 962 A1 




GO 



o 

LU 



CO 




OS 
QC LU LU 



si 



Csl 



CVI 



QC 
LJJ LU 



o 

"CM 



CO 

O 



O 



10 



EP 0 724 962 A1 



FIG. 5 




EP 0 724 962 A1 



FIG. 6 

A 



EP 0 724 962 A1 



European Patent 
Offke 



EUROPEAN SEARCH REPORT 



Application IS'mnbcr 

EP 96 10 1514 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Ctitgory 



CkadoD of deciuncst irith indication, when appropriate, 
»t retevant pusagcK 



Retevanl 

to I 



CLASSinCATION OF THE 
APPUCATION (Iat.CL6) 



X 

y 

Y 



A 

A 



US-A-4 639 746 (CANON KK.) 27 January 1987 
* colum 2, line 40 - column 6, line 5 * 



EP-A-0 554 907 (SEIKO EPSON CORP.) 11 
August 1993 

* column 1, line 1 - column 2, line 33 * 

EP-A-0 216 176 (SIEMENS AG.) 1 April 1987 

* column 1 - column 4 * 

PATENT ABSTRACTS OF JAPAN 

vol. 013, no. 528 (M-898), 24 Noventer 

1989 

& JP-A-01 216852 (CANON INC), 30 August 
1989, 

* abstract * 

US-A-4 750 009 (YOSHIMURA) 7 June 1988 

* column 2, line 58 - column 3, line 37 * 

US-A-4 511 907 (FUKUCHI) 16 April 1985 

* column 1, line 45 - column 2, line 16 * 

EP-A-0 610 096 (CANON KK.) 10 August 1994 

* column 2, line 25 - column 3, line 55 * 

* column 11, line 25 - column 13, line 5 * 



1.2,5-7 

3,4,8-12 

3.4,8-12 

1.2,5-7 
3-10 



B41J2/21 
B41J2/15 
B41J19/20 



1.2,5-7 

3,5 

3,6 



TECHNICAL FIELDS 
SEARCHED aat.a.6) 



B41J 



The present searck report has been drawn up for aU da 



6 
5 



Pljci of uarck 

THE HAGUE 



Dite of c«B|tlctloa ml tM t»mxA 

24 April 1996 



Van Oorschot, J 



CATEGORY OF OTED DOClJMEiNTS 

X : ptfticBlaily rdcvant if taken aJooe 

Y : pirticnUiiy rdevaai if coaifei&ci with aaothcr 

doc«»«at of lb€ sanw category 
A : technological backgrouad 
O : iioo-wrineo disclosure 
P : iBCermcdiite document 



T : theofy or priadplc ooieriying the invention 
£ : earlier patent iocniaest, bat published on, or 

after the filing date 
D : document dted in tbc appltcatioa 
L : docoment dted for other reasons 



& : member of the i 
document 



t patent family, correspooding 



13 



